Mineralocorticoid receptor degradation is promoted by Hsp90 inhibition and the ubiquitin-protein ligase CHIP.
The mineralocorticoid receptor (MR) plays a crucial role in the regulation of Na(+) balance and blood pressure, as evidenced by gain of function mutations in the MR of hypertensive families. In the kidney, aldosterone binds to the MR, induces its nuclear translocation, and promotes a transcriptional program leading to increased transepithelial Na(+) transport via the epithelial Na(+) channel. In the unliganded state, MR is localized in the cytosol and part of a multiprotein complex, including heat shock protein 90 (Hsp90), which keeps it ligand-binding competent. 17-Allylamino-17-demethoxygeldanamycin (17-AAG) is a benzoquinone ansamycin antibiotic that binds to Hsp90 and alters its function. We investigated whether 17-AAG affects the stability and transcriptional activity of MR and consequently Na(+) reabsorption by renal cells. 17-AAG treatment lead to reduction of MR protein level in epithelial cells in vitro and in vivo, thereby interfering with aldosterone-dependent transcription. Moreover, 17-AAG inhibited aldosterone-induced Na(+) transport, possibly by interfering with MR availability for the ligand. Finally, we identified the ubiquitin-protein ligase, COOH terminus of Hsp70-interacting protein, as a novel partner of the cytosolic MR, which is responsible for its polyubiquitylation and proteasomal degradation in presence of 17-AAG. In conclusion, 17-AAG may represent a novel pharmacological tool to interfere with Na(+) reabsorption and hypertension.